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Vector cross product
In C is perpendicular to the plane of A and B just as the z axis is perpendicular to the plane containing the x and y axes in right-handed axes  is the angle between the vectors A and B c is a unit vector in the direction of the vector C
Vector cross product Note that, in the ordering of the multiplications in the second line is chosen to work also for operators instead of numbers for one or other vector the sequence of multiplications in each term is always in the sequence of the rows from top to bottom 
Commutation relations
The operators corresponding to individual coordinate directions obey commutation relations
These individual commutation relations can be written in a more compact formˆˆˆˆˆ,
Unlike operators for position and for linear momentum the different components of this angular momentum operator do not commute with one another Though a particle can have simultaneously a welldefined position in both the x and y directions or have simultaneously a well-defined momentum in both the x and y directions a particle cannot in general simultaneously have a welldefined angular momentum component in more than one direction
Angular momentum
Angular momentum eigenfunctions
Spherical polar coordinates
The relation between spherical polar and Cartesian coordinates is  is the polar angle, and  is the azimuthal angle 
With these definitions of spherical polar coordinates and with standard partial derivative relations of the form for each of the Cartesian coordinate directions we can rewrite the angular momentum operator components in spherical polar coordinates
Angular momentum in spherical polar coordinates From and we obtain ˆˆˆˆˆˆ, The requirements that the wavefunction and its derivative are continuous when we return to where we started i.e., for mean that m must be an integer positive or negative or zero Hence we find that the angular momentum around the z axis is quantized with units of angular momentum of 2    
